Disruption of estrogen receptor beta (ESR2) dysregulates oocyte maturation, which leads to failure of ovulation. We investigated ESR2-regulated genes during gonadotropin-induced oocyte maturation using RNA-sequencing. Through the administration of pregnant mare's serum gonadotropin (PMSG), synchronized follicle development was initiated in four-week-old wildtype and Esr2null female rats. Forty-eight hours after the PMSG injection, human chorionic gonadotropin (hCG) was used for further maturation. Oocytes were collected from the ovaries 4 h after hCG injection. The total RNA was isolated from the oocytes and the whole oocyte transcriptome was determined by RNA-sequencing on the Illumina HiSeq4000 sequencer. RNA-sequencing data of wildtype and Esr2-null oocytes were analyzed, and differentially expressed genes were identified using the CLC Genomics Workbench. Whole oocyte transcriptome data of wildtype and Esr2-null oocytes were compared to identify the differentially expressed genes. Raw data are deposited to the NCBI Sequence Read Archive (SRA) and analyzed data are presented in this data article. These datasets can be utilized to identify the gonadotropin-induced genes in oocytes that are ESR2-regulated and important to oocyte maturation.
a b s t r a c t
Disruption of estrogen receptor beta (ESR2) dysregulates oocyte maturation, which leads to failure of ovulation. We investigated ESR2-regulated genes during gonadotropin-induced oocyte maturation using RNA-sequencing. Through the administration of pregnant mare's serum gonadotropin (PMSG), synchronized follicle development was initiated in four-week-old wildtype and Esr2null female rats. Forty-eight hours after the PMSG injection, human chorionic gonadotropin (hCG) was used for further maturation. Oocytes were collected from the ovaries 4 h after hCG injection. The total RNA was isolated from the oocytes and the whole oocyte transcriptome was determined by RNA-sequencing on the Illumina HiSeq4000 sequencer. RNA-sequencing data of wildtype and Esr2-null oocytes were analyzed, and differentially expressed genes were identified using the CLC Genomics Workbench. Whole oocyte transcriptome data of wildtype and Esr2-null oocytes were compared to identify the differentially expressed genes. Raw data are deposited to the NCBI Sequence Read Archive (SRA) and analyzed data are presented in this data article. These datasets can be utilized to identify the gonadotropin-induced genes in oocytes that are ESR2-regulated and important to oocyte maturation.
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Data
Transcriptome data generated by RNA-sequencing of wildtype and Esr2-null oocytes were compared to identify the differentially expressed genes. Analyzed data are presented in Excel format and the raw data are deposited to the NCBI SRA (SRR10024657-10024662, included under PRJNA562521). SRR10024660, SRR10024661 and SRR10024662 are the raw data obtained from wildtype oocytes, while SRR10024657, SRR10024658 and SRR10024659 are the raw data obtained from Esr2-null oocytes. The corresponding experiment numbers are SRX6761695, SRX6761696, SRX6761697, SRX6761698, SRX6761699 and SRX6761700. Analyzed data are presented in the following tables: (see Tables 1 and 2) Transcriptome analyses of gonadotropin-induced genes in Esr2-null rat oocytes were compared to that of wildtype. Of the 933 differentially expressed genes, 535 were !2 fold upregulated, whereas the 398 were 2 fold downregulated.
Experimental design, materials and methods

Experimental animals
Four-week-old wildtype and Esr2-null female Holtzman Sprague-Dawley (HSD) rats were included in these RNA-sequencing analyses. Holtzman Sprague-Dawley (HSD) Esr2-mutant rat models were generated by the targeted deletion of exon 3 in the Esr2 gene as described previously [3] . Deletion of exon 3 caused a frameshift and null mutation in the ESR2 coding sequence [3] .
All animals were screened for mutation by PCR-based genotyping that uses tail-tip DNA samples (RED extract-N-Amp Tissue PCR Kit, Sigma-Aldrich) and primers targeting the flanking intron sequences [3] . All procedures performed and precautions taken were in accordance with the protocols approved by the University of Kansas Medical Center Animal Care and Use Committee. Each sample in Specifications 
Value of the Data
This article provides the whole oocyte transcriptome data of gonadotropin-treated rats. These datasets also represent the differentially expressed gonadotropin-induced genes in Esr2-null rat oocytes. These data will help understand the role of ESR2 signaling and ESR2-regulated genes during gonadotropin-stimulated oocyte maturation. These data will be useful to the researchers who study the biology of oocyte maturation. the data represents the RNA obtained by pooling oocytes from three different animals of the same genotype. So, a total of 9 wildtype and 9 Esr2-null rats were used in the present study.
Gonadotropin treatment
Synchronized follicular growth was initiated through the administration of gonadotropins to fourweek-old wildtype and Esr-2 null female rats [1e3]. First, 30 IU of PMSG (Lee Bioscience, MO) was intraperitoneally injected into the rats. Forty-eight hours after this PMSG treatment, 30 IU of hCG (Lee Bioscience, MO) was injected (Fig. 1A) .
Sample collection and processing
Four hours after the hCG injection to PMSG-treated rats, Esr2-null and wildtype rats were sacrificed, and their ovaries were collected (Fig. 1B) . Cumulus oocyte complexes (COCs) were isolated from the large antral ovaries by needle puncture under microscopic examination (Fig. 1B) [1, 2] . All cumulus cells were removed from the oocytes by pipetting followed by repeated washings into fresh media using capillary suction. The total RNA was extracted from the cumulus-free oocytes using TRI Reagent (Sigma-Aldrich, St. Louis, MO) following the manufacturer's instruction. RNA quality was assessed by a Bioanalyzer and samples with a RIN value over 9 were selected for mRNA-sequencing library preparation. Approximately 500 ng of the total RNA was used for the RNA-sequencing library preparation using a TruSeq Standard mRNA kit (Illumina, San Diego, CA) following the manufacturer's instruction [4] . The cDNA libraries were evaluated for quality and then sequenced on an Illumina HiSeq 4000 sequencer (Novogene Corporation, Sacramento, CA).
RNA-seq data analyses
RNA-sequencing data were demultiplexed, trimmed, aligned and analyzed using CLC Genomics Workbench 12.2 (Qiagen Bioinformatics, Germantown, MD). Through trimming, low-quality reads were removed, and good-quality reads were aligned with Rattus norvegicus genome (Rnor_6.0) using default guidelines: (a) maximum number of allowable mismatches ¼ 2, (b) minimum length and similarity fraction ¼ 0.8, and (c) minimum number of hits per read ¼ 10. Gene expression values were measured in transcripts per million (TPM). Differentially expressed genes were identified with an absolute fold change of TPM values ! 2 showing a false discovery rate (FDR) p-value of 0.05.
Statistical analysis
Each RNA-sequencing library was prepared using pooled RNA samples from three or more individual wildtype or Esr2-null rats. Each group for RNA-sequencing consisted of three libraries. Differentially expressed genes were identified by CLC Genomics Workbench as described previously [4] . Fig. 1 . Schematic presentation of the experimental design. A) Four-week-old wildtype or Esr2-null female rats were injected intraperitoneally with 30IU of PMSG, and 48 h after the PMSG injection, with 30IU of hCG. B) Rats were sacrificed 4 h after hCG injection, and the ovaries were collected for oocyte isolation. COCs were isolated from the ovaries by needle puncturing under stereoscope. Cumulus cells were removed by pipetting followed by repeated washings using capillary suction under microscope. The total RNA was extracted, quality assessed, and used for mRNA sequencing.
